1
Caregiver burden refers to the physical, financial, and psychosocial hardships of caring for a loved one, usually a family member, struggling with a medical condition. 2 Many families caring for terminally ill older adults report making major life changes and personal sacrifices to care for their relative. 3, 4 Furthermore, caregiver burden has been identified as a risk factor for worsening caregiver physical and psychological health, [5] [6] [7] [8] worsening health-related quality of life, 9 compromised immunity, 10, 11 and mortality. 12 The psychological strain of caregiving and its association with negative health outcomes have been documented in caregivers from multiple nationalities and diverse cultures. [13] [14] [15] Most research on caregiver burden has examined selected populations, primarily caregivers of patients with dementia 16 and patients at the end of life. 3, 17 Comparison of results across studies examining single populations such as caregivers of patients with heart failure (HF) 18, 19 and chronic obstructive pulmonary disease (COPD) 20 suggest that there may be differences in caregiver burden with different diseases, but in the absence of direct comparisons within a single study, it is difficult to know whether these are true differences or whether they result from differences in methods across the individual studies. Additionally, there has been more-limited examination of caregiver, versus patient, characteristics associated with burden. There has also been limited evaluation of change in caregiver burden over time, with potentially conflicting results. Whereas one study of spouses of patients with Parkinson's disease demonstrated increasing burden over time, 21 a study of caregivers of patients with Alzheimer's disease found coping strategies and depressive symptoms to be stable over time. 22 The purpose of this study was to assess changes over time in caregiver burden of patients with advanced cancer, HF, or COPD and to examine characteristics of caregivers and patients associated with caregiver burden.
METHODS

Participants
Study participants were members of a longitudinal cohort study designed to examine as its primary outcome changes in preferences of older persons with advanced illness. 23 Participants were recruited from six cardiology, four oncology, and three pulmonary outpatient practices in the greater New Haven, Connecticut, area; outpatient clinics at two Veterans Affairs (VA) hospitals; and inpatient clinics at a university teaching hospital, community hospital, and VA hospital. 24 Sequential medical records of patients aged 60 and older at these sites with a primary diagnosis of cancer, HF, and COPD were reviewed to identify patients with advanced illness, defined using Connecticut Hospice 25 or Study to Understand Prognoses and Preferences of Outcomes and Risks of Treatment criteria. 26, 27 Participants eligible according to chart review completed a telephone screen for the additional inclusion criterion of assistance with one or more instrumental activity of daily living (IADLs), 28 selected to improve the identification of persons with advanced illness. 29 The screen also assessed participants for exclusion criteria, including impaired cognition as determined by the Executive Interview, a test for executive functioning, 30 and the Short Portable Mental Status Questionnaire 31 and part-time residence in Connecticut. Participants were asked to identify as their primary caregiver the person who provided the most help with their IADLs. Screening and enrollment were stratified according to diagnosis. The human investigation committees of all participating hospitals approved the study protocol. All caregivers and patients provided written informed consent.
A total of 548 patients were identified according to chart review. Of these, 30 were not contacted because their physicians did not provide permission, 24 died before the telephone screen, 19 declined the telephone screen, and six could not be reached. Of those completing the telephone screen, 108 were excluded because they did not require help with IADLs, 76 were cognitively impaired, and six were not full-time residents of Connecticut. Of the 279 eligible participants, 51 refused participation, and two died before enrollment, resulting in 226 enrolled patients. Of the 226 patients enrolled, 47 did not have participating caregivers: 33 patients did not provide permission for their caregiver to be contacted, 15 caregivers declined participation, nine patients had only a paid or formal caregiver, and 10 patients did not have participating caregivers for two reasons. An additional 14 caregivers were excluded from the cross-sectional analysis because they were interviewed using an earlier version of the questionnaire that did not include the caregiver burden scale, although their follow-up data were complete, and thus they were included in the longitudinal analysis.
Data Collection
Patients and caregivers were interviewed separately in their homes at least every 4 months for 12 months or until the patient became too sick to participate or died. Patients and caregivers were interviewed immediately if the patient's health declined significantly, defined as a decline in ability to perform one or more activities of daily living (ADLs), 32 a hospitalization lasting longer than 1 week, hospital discharge to a nursing home or rehabilitation facility, or the introduction of hospice care.
The outcome variable, caregiver burden, was assessed in terms of the caregiver's psychological and emotional strain using a 10-item subset of the Zarit Burden Inventory (ZBI). 33 The full ZBI consists of 40 questions originally designed to evaluate five broad aspects of caregiver burden in caregivers of patients with dementia. 2 The subscale used in this report consists of the 10 questions measuring psychosocial distress answered on a 5-point Likert scale with never, rarely, sometimes, often, and always corresponding to scores of 0 to 4 and summed to give a total score ranging from 0 to 40. The subscale includes items such as, ''I feel that my relative makes requests of me that are over and above what he or she needs,'' ''Because of my involvement with my relative, I don't have enough time for myself,'' and ''I feel stressed between trying to give to my relative as well as to other responsibilities.'' This subscale has been demonstrated to have high internal consistency (Cronbach alpha 0.94). 5 Because burden scores were not normally distributed, the median and interquartile range were used to describe the distribution of scores, although to compare the average level of burden of caregivers in the current study with burden of caregivers in previous studies, burden was characterized using mean and standard deviation, because this was the only description of average burden available in most previous studies. For analytical purposes, a dichotomous variable of high burden was created, defined as a score of greater than the median, versus low burden. This approach has been used previously 34 because the ZBI score does not have a theoretically 35 or empirically 36 defined threshold for high burden. Descriptive and analytical variables included patient and caregiver sociodemographic and health characteristics and caregiver psychosocial characteristics. Patient sociodemographic variables were age, education, sex, race, marital status, and living arrangements. Health status variables were self-rated health; 37 symptoms, measured using a modified version of the Edmonton symptom scale; 38 number of hospitalizations in the 6 months before study enrollment; use of hospice services at any time after enrollment (used in longitudinal analysis only); functional status measured in terms of ADLs 32 and IADLs; 28 and depression, measured using the two-item Primary Care Evaluation of Mental Disorders instrument. 39 Caregiver sociodemographic variables were age, education, sex, race, marital status, living arrangements, adequacy of monthly income, 40 and relationship to the patient. The health variable was the caregiver's self-rated health. Psychosocial variables were prior experience caring for a terminally ill relative; social support assessed using questions from the Established Populations for the Epidemiologic Studies of the Elderly project, 41 which included the questions: ''Could you use more help with daily tasks?'' and ''Could you use more emotional support than you receive?''; concerns about the course of illness, assessed using a 5-point Likert scale (strongly agree, agree, neither agree nor disagree, disagree, strongly disagree, and don't know) and consisted of the statements ''I am concerned that my relative's life will be inappropriately prolonged by the use of machines,'' ''I am concerned about my relative having other uncomfortable symptoms, such as fatigue, nausea, or shortness of breath,'' and ''I am concerned that, if my relative has these symptoms, they will not be adequately controlled;'' and communication concerns, which included the statements, ''I would like to talk with my relative more about his or her illness,'' and ''I would like to talk with the doctor more about my relative's illness.''
Statistical Analysis
Frequencies and proportions and means and standard deviations were used to describe patient and caregiver characteristics of the cohort as a whole and as stratified according to patient diagnosis. All binary and ordinal variables were categorized at clinically meaningful cut points. Associations between patient and caregiver characteristics and patient diagnosis were examined in cross-sectional bivariate analyses using the chi-square test for categorical variables and the Ftest for continuous variables. The Kruskal-Wallis test was used to examine the significance of the association between caregiver burden score and patient diagnosis.
Changes in caregiver burden scores over time are described by presenting median and interquartile range (IQR) for the entire cohort and stratified according to patient diagnosis at baseline and the interview occurring closest to 4, 8, and 12 months after baseline. To explore the effect of patient dropout secondary to declining health and death on caregiver burden, median burden scores at the initial and 12-month interview for caregivers of patients who completed study participation and at the initial and final interview for caregivers of patients who died during follow-up were examined. This analysis included caregiver burden scores for 14 caregivers who completed interviews when the patient was too sick to participate in an interview before his or her death. The analysis excluded 15 caregivers whose patients died before a second interview could be performed, one caregiver who died before a second interview could be performed, and six caregivers who declined or the patient declined to complete a follow-up interview.
The relationships between patient and caregiver characteristics and the dichotomous caregiver burden variable (high vs low burden) at baseline were examined in bivariate cross-sectional analysis using the chi-square test or F-test, as appropriate. The variables associated with caregiver burden at a significance level of Po.20 were examined in bivariate longitudinal analysis, in which data from all patient and caregiver interviews were included, using mixed-effects models. The variables associated with caregiver burden in longitudinal analysis at a significance level of Po.10 were included in a multivariable mixed-effects logistic regression model having a random intercept, and odds ratios with 95% confidence intervals are reported for these variables. Correlations between these variables were examined crosssectionally using the Spearman rank correlation coefficient. When pairs of variables demonstrated correlation with a Spearman rho greater than 0.4, a single variable was selected for inclusion in the model. SAS version 9.2 (SAS Institute, Inc., Cary, NC) was used for all analyses.
RESULTS
Caregiver and Patient Populations
Characteristics of the 179 caregivers are summarized in Table 1 . Of the total caregiver cohort, 56% were the patient's spouse, 25% a child, 13% another relative, and 6% a friend. Overall, the majority of caregivers reported themselves to be in good or excellent health and to have sufficient help with daily tasks and sufficient emotional support. Concerns about communication were high; 39% reported wanting to talk with their relative more about his or her illness. A lower proportion of caregivers of patients with HF reported having experience caring for a sick relative (53%) than did caregivers of patients with cancer (75%) or COPD (69%). A higher proportion of caregivers of patients with HF reported needing more help with daily tasks (23%) than of caregivers of patients with cancer (9%) or COPD (11%).
Characteristics of the 179 patients are also summarized in Table 1 . The majority of patients reported three or more IADL disabilities (78%) and fair or poor self-rated health (67%), and 50% reported depression. A higher proportion of patients with HF reported more than two hospitalizations in the previous year (64%) than of patients with COPD (50%) and cancer (32%). A higher proportion of patients with COPD reported their health to be fair or poor (81%) than of patients with cancer (53%) and HF (66%).
Description of Caregiver Burden at Baseline and over 12 Months
At baseline, the median caregiver burden (on a scale from 0-40) was 5 (IQR 1-11), which indicates that the caregiver endorsed having at least two of the 10 concerns included in the scale. For example, a score of 5 can reflect the reporting of one concern occurring always and a second occurring rarely or the reporting of one concern occurring sometimes and a second occurring frequently. Only 10% reported no burden. The mean caregiver burden score was 7.1 AE 7.2. Caregiver burden scales of this magnitude have been reported in caregivers of patients with dementia (7.6 AE 7.8 35 ) and terminal cancer receiving palliative care using the full-length ZBI with scores ranging from 0 to 88 (18.3 AE 11.6 42 and 18.5 AE 11.0
34
). Over 12 months, there was little change in caregiver burden overall. Whereas burden increased slightly in caregivers of patients with COPD and cancer, it decreased in caregivers of patients with HF ( Figure 1 ). In caregivers of the patients who completed a full year of study participation, the initial caregiver burden score was 4 (IQR 1-12), and the final score was 6 (IQR 2-12). In caregivers of the patients who died or became too sick to complete the full year, the initial score was 6 (IQR 3-10), and the final score was 7 (IQR 3-14).
Caregiver and Patient Characteristics in Association with Caregiver Burden
In bivariate cross-sectional analysis, patient report of moderate to severe physical discomfort was the only patient characteristic significantly associated with high burden (Table 2) . A larger proportion of caregivers of patients who had a diagnosis of HF, greater IADL disability, depression, and moderate to severe shortness of breath reported high caregiver burden than of caregivers of patients without these characteristics, although these differences did not reach statistical significance. Additional patient characteristics examined were not associated with caregiver burden (age, sex, race, education, marital status, self-rated health, number of hospitalizations in the 6 months before study enrollment, ADL disability, and living alone). In contrast, a number of caregiver psychosocial and demographic characteristics were associated with high burden, as were several caregiver concerns. The large majority of caregivers who reported needing more help with daily tasks reported a high burden (88%), compared with 40% of caregivers who did not need more help (Po.001). Likewise, nearly all caregivers who reported a need for more emotional support reported high burden (97%), compared with 36% of caregivers who did not need more support (Po.001). The caregivers' desire for more communication with their relative and with their relative's doctor and female sex of the caregiver were significantly associated with high caregiver burden. A greater proportion of caregivers with the relationship to the patient of child than of those with the relationship of spouse or other reported higher burden, as did caregivers with not enough or just enough money than caregivers with more than enough money, but these relationships did not reach statistical significance. A greater proportion of caregivers who were concerned that their loved one's life would be inappropriately prolonged using machines and who were concerned that their loved one's symptoms would not be well controlled reported high burden than of those who did not have these concerns, but these relationships did not reach statistical significance (Table 2) .
In longitudinal multivariable analysis, the need for more help with daily tasks remained the variable most strongly associated with high caregiver burden. Because this variable was highly correlated with the need for greater emotional support, the latter was not included in the multivariable model. In addition, caregiver desire for more communication with the patient remained statistically significantly associated with high caregiver burden. This variable was highly correlated with desire for more communication with the patient's doctor, so the latter was not included in the model. Time in the study and caregiver relationship to the patient of child were significantly associated with high burden in bivariate longitudinal analysis, although these factors did not retain their significance in multivariable analysis. Patient reports of shortness of breath, physical discomfort, and depression; patient enrollment in hospice; and caregiver concerns about prolonging the patient's life with machines had elevated odds ratios, but the results did not reach statistical significance (Table 3) . The relationships seen in cross-sectional analysis between diagnosis, caregiver sex, caregiver income, caregiver concerns that the patient's symptoms would not be controlled, patient IADL disability, and caregiver burden were not confirmed in longitudinal analysis.
DISCUSSION
In this population of caregivers of older adults with advanced cancer, COPD, and HF, the great majority of caregivers reported caregiver burden measured in terms of psychosocial distress. Although caregivers of patients with HF reported higher burden at baseline than caregivers of patients with cancer and COPD, this difference did not reach statistical significance, and there was no longitudinal relationship between patient diagnosis and burden. Overall, level of burden showed only minimal change over time, and the relationship between time and burden did not remain significant in multivariable analysis. Caregiver characteristics were more strongly associated with high burden than were patient characteristics. In longitudinal analysis, the caregiver's need for more help with daily tasks demonstrated the strongest association with high caregiver burden. Strongly agree or agree (n 5 62) 58 Neither agree nor disagree, disagree, or strongly disagree (n 5 117) 41 The level of caregiver burden found in this study was similar across different patient diagnoses and comparable with the level of burden previously documented in caregivers of patients with dementia 35 and terminal cancer. 34, 42 These findings suggest that caregiver burden may not be disease specific but may be a universal phenomenon of caring for older adults with chronic illnesses. Prior studies examining the relationship between patient characteristics and caregiver burden have yielded mixed results. A comprehensive review of caregiver burden in caregivers of patients with dementia concluded that patient variables were not particularly strong predictors of caregiver outcomes, 43 although one small study of caregivers of older adult patients with chronic illness found an association between activities of care performed by the caregiver and caregiver burden. 44 A second small study of caregiver burden in caregivers of patients with terminal cancer receiving home palliative care was associated with patient psychological status. 45 These latter studies analyzed association as correlations between patient characteristics and burden measured using continuous scales, which, in contrast to the conservative approach of evaluating caregiver burden as a dichotomous outcome used in the present study, may have increased the likelihood of finding associations.
PValue
The association between the caregivers' objective need for social support and concerns about communication and high burden provide quantitative evidence consistent with the findings of qualitative studies of caregivers of patients with cancer, 46 HF, 18 and COPD, 47 indicating that limited social support, 46 social isolation, 47 lack of professional communication with clinicians, and concerns about the future of the patient 18 are important aspects of caregiver psychological well-being and possible sources of emotional strain. In a study of recently bereaved caregivers, informal social support was directly related to better caregiver physical and mental health. 48 The need for greater social support was included in the study as a measure of caregivers' objective requirements for more help with their caregiving tasks, in contrast to the caregiver burden scale, which was developed as a measure of the subjective emotional strain associated with those tasks. Given the strong association between these measures, it could be argued that these are assessments of the same phenomenon. Several additional results of this study support the notion that the measure of need for social support, rather than reflecting an objective assessment of need, is assessing the subjective construct of caregivers' ability to cope with their caregiving role. First, caregiver burden was not strongly associated with patient functional disability, a measure of patient need for direct assistance from caregivers. Second, caregiver burden changed little over the 1-year course of the study, despite the advancing illness of the patients. Finally, caregiver burden was higher, albeit nonsignificantly, in caregivers of patients who received hospice services and presumably were therefore receiving a greater amount of formal caregiving services to relieve their burden. Taken together, these results suggest that caregivers' psychological response to their role, rather than the objective tasks they perform to care for their relative, may determine to a large extent the strain of caregiving. A number of studies that have found a relationship between caregivers' personality attributes and coping strategies and caregiver burden support this conclusion. 16, 21, 22 These findings have several implications for the clinical care of patients with advanced illness and their families. The level and frequency of caregiver burden suggest that caregiver burden is important to assess in caregivers of older adult patients with advanced illnesses, regardless of specific diagnosis. The strong association between caregiver perceived need for social support and high burden indicate that it may be possible to capture levels of burden by simply asking caregivers about their need for social and emotional support. The lack of association between burden and patient characteristics suggests that more work is necessary to understand fully the aspects of caregiving that contribute to caregivers' sense of burden and need for greater assistance, although the association between high caregiver burden and caregiver desire for more communication illustrates that unmet communication needs is one such aspect. It has been suggested that physicians who engage families in difficult conversations and demonstrate empathy for family emotions may relieve psychological stress on caretakers. 1 To the extent that burden appears to be a function of the caregiver's ability to adapt, rather than the caregiving needs of the patient, interventions aimed at helping caregivers cope with their role may help reduce burden and improve caregiver outcomes. A review of psychosocial interventions aimed at caregivers concluded that they had small but significant effects on caregiver burden, depression, and anxiety. 49 Better understanding about factors that affect caregivers' ability to adapt and cope may aid in developing interventions with even greater efficacy.
This study has several limitations. Several caregiver characteristics that have previously been found to be associated with caregiver burden, such as caregiver functional status, depression, and cognition 16 and the quality of the relationship between caregiver and patient, 20 were not measured. Because the study cohort included few caregivers of minority ethnic or racial status, whose burden has been shown to differ systematically from that of white caregivers, the results may have limited generalizability. 50 The 1-year study period reflects only a brief portion in the course of patients' illness trajectories. Because caregivers of patients with advanced illness were studied, a substantial proportion did not complete participation because of the death or worsening health of the patient. Although this dropout was unavoidable, it created the potential for bias in the measurement of burden over time if caregivers with the greatest burden were more likely to fail to complete the study. Nevertheless, although the initial burden scores were slightly higher for caregivers who did not complete participation than for those who did, the final burden scores were similar, providing some evidence that burden did not rise substantially before the caregiver left the study. Last, the ZBI does not have an a priori defined threshold for high burden 35 because cutoff scores 36 are not sufficiently specific or sensitive. Thus it is unknown whether the caregivers in the high-burden group were at greater risk for adverse outcomes.
In conclusion, caregiver burden, assessed in terms of psychosocial distress, was common in caregivers of patients with cancer, HF, and COPD. High burden was associated with caregiver report of need for greater help with daily tasks but not with factors affecting the patient's need for assistance, such as symptoms or functional status, suggesting that burden may be a measure of the caregiver's ability to adapt to the caregiving role.
